Introduction
Ambulatory blood pressure monitoring (ABPM) is increasingly used for the diagnosis of hypertension, including white-coat hypertension, 1 and assessment of blood pressure (BP) control. It is more reproducible than clinic BP, 2 and correlates better with target organ damage 3 and cardiovascular prognosis. 4, 5 However, 24-h ABPM may cause discomfort and sleep disturbance. 6 It is not known if a shorter duration of ABPM may be sufficient.
The objective of this study is to determine the minimum time duration of ABPM that will be sufficient to accurately predict the ambulatory blood pressure (ABP) diagnosis according to the British Hypertension Society recommendation.
Methods

Study design and population
This is a prospective single-centre cohort study. Consecutive patients who were referred for 24-h ABPM between 1 September 2003 and 31 October 2003 were recruited.
Exclusion criteria
Exclusion criteria include (1) incomplete ABPM data, (2) daytime test duration o10 h, (3) less than 80% successful BP readings and (4) poor correlation between manual and machine systolic BP measurement, defined as 410 mm Hg.
Ambulatory blood pressure monitoring technique
Baseline BP was measured by qualified technicians with the patient in sitting position using a mercury sphygmomanometer, and these were correlated with machine measurements. Appropriately sized arm cuffs were used. Ambulatory blood pressure was measured using SpaceLabs 90207, a fully automatic non-invasive BP measuring device that utilizes Korotkoff sound technique. It was preset to measure BP every 15 min during daytime and every 30 min after 2200 hours. The device was applied at 0800 hours. All patients were given a diary to record activities and any symptoms experienced during the test.
Definition
Classification of ABPM result was based on British Hypertension Society recommendations (Table 1a) . We defined 'daytime', 'night time', 4-, 6-, 8-and 10-h (or 'office hour') time periods in the manner expressed in Table 1b . In this paper, 'waking hour' is used instead of 'daytime'.
Sleep disturbance
Presence of sleep disturbance owing to machine cuff inflation was ascertained by laboratory technician by direct questioning on the morning of return of ABPM machine.
Statistics
Statistical analysis was performed using SPSS 11.5 software. Descriptive analysis was expressed in mean7s.d. Paired Student's t-test was used to compare BP means at various time periods. Correlation between categorical variables was determined using Pearson's w 2 test. P-value of o0.05 was accepted as indicating statistical significance.
Results
Baseline characteristics
A total of 84 patients (mean age 49718 years, 47 males) were studied. Indications for ABPM include diagnosis of suspected hypertension (n ¼ 46) and assessment of BP control (n ¼ 38).
Blood pressure values and time duration Table 2 shows the mean systolic and diastolic BP readings of the patients according to ABPM durations. As regards mean systolic and diastolic BP, there was no statistically significant difference between 8-h, 'office-hour' and 'waking-hour' monitoring. This holds true even for the 38 patients who were on antihypertensive medications (Table 3) .
Ambulatory blood pressure monitoring was categorized into 'normal' and 'borderline or abnormal' based on British Hypertension Society recommendations. Table 4 shows that all patients who were diagnosed as hypertensive based on the 'waking-hour' BP readings were also diagnosed as Ambulatory blood pressure monitoring, office hour, sleep disturbance RC-C Wong and TC Yeo hypertensive when only 'office-hour' readings were considered. In addition, all but two patients who were diagnosed as hypertensive based on the full set of 24-h BP readings were also diagnosed as hypertensive when only 'office-hour' readings were considered. The patients with discordant result had markedly elevated night time readings owing to sleep disturbance. Twenty-two (26%) patients reported sleep disturbance during ABPM ( Table 5 ). The mean difference in systolic BP drop between daytime to night time was similar in patients with and without sleep disturbance (10 and 7 mm Hg, respectively, P ¼ 0.1). However, subjects with sleep disturbance had significantly more prevalent abnormal night time BP diagnosis.
Discussion
Our study confirmed that 'office hour' ABPM is sufficient to provide an accurate BP diagnosis. There was no significant difference in mean BP readings after 8-h, 'office-hour' and 'waking-hour' monitoring. In addition, there was high concordance in the diagnosis based on mean BP readings of 'office-hour' compared with 'waking-hour' ABPM.
The clinical importance of 'waking-hour' ABPM was shown by Clement et al., 9 who reported an adjusted relative risk for cardiovascular events associated with a 1-s.d. increment in BP of 1.3 for 'waking-hour' systolic ABP and 1.24 for 'wakinghour' diastolic ABP over 5 years. When our patients were classified into different diagnostic groups based on mean 'office-hour' and 'waking-hour' ABPM readings, we found a high concordance in the ABPM diagnosis based on British Hypertension Society recommendations, further suggesting that 'office-hour' monitoring is probably sufficient. We used mean 'waking-hour' ABPM readings rather than mean 24-h ABPM readings as the 'gold standard' because the night time ABPM readings may be affected by sleep disturbance, thus affecting the accuracy of mean 24-h ABPM readings. Furthermore, the guidelines for management of hypertension released in 1999 by the British Hypertension Society recommended that mean 'waking-hour' BP be used for treatment decisions rather than 24-h values. 7 The mean 24-h ABP may be inaccurate as the night time BP readings may be affected by sleep disturbances. As shown, sleep disturbance owing to the ABPM occurred in a quarter of our patients. When we further analysed only those patients without sleep disturbance, we found complete concordance in the BP diagnosis based on 'officehour' monitoring compared with both 'waking-hour' and 24-h monitoring.
Although classification of ABPM into 'normal' and 'borderline or abnormal' may be clinically useful, ABP should also be examined as a continuous variable and interpretation of ABPM results should be based on patients' risk profile. In the Ohasama study, subjects in the highest quintile of systolic BP have the highest mortality risk. 5 In another prospective study, Redon et al. 4 found that being in the highest tertile group was an independent risk factor for cardiovascular events with a relative risk of 6.20. In this respect, we found no significant difference between the absolute mean BP readings after 'office-hour' monitoring compared with the mean 'waking-hour' BP readings.
Limitation
Our study population is small and the results need further validation. 'Office-hour' ABPM lacks nocturnal BP readings, which was previously shown to be useful. Ohkubo et al. 10 reported that absence of nocturnal decline in BP is predictive of cardiovascular mortality, and is independent of overall pressure load during the 24-h period. However, it is also recognized that definitions of awake and night time period vary, 3 and comparability of studies is difficult. In addition, 'ABPM effect' 11 results in statistically significant pressor response that may falsely reduce nocturnal dip. Cuspidi et al.
12 also found that the short-term reproducibility of nocturnal fall in BP is rather limited, especially for extreme dipping and non-dipping patterns. Sleep disturbance may also affect nocturnal dipping pattern. 13 
Conclusion
We found that 'office-hour' ABPM is predictive of ABP diagnosis. 'Office-hour' ABPM is attractive from a logistic point of view and it also avoids the problem of sleep disturbance associated with 24-h ABPM. 
